VESTOCK generally graze yearlong on rangelands of the Southern Great Plains. Pastures are sometimes summer-deferred and grazed only in winter. Whichever procedure is followed, nutritional values of cured, standing forage are low. This is particularly true for protein (12, 5, 6, 7) . High protein feeds like cottonseed cake are generally used to supplement winter grazing. Where supplements are not used or are used at too low a level, serious malnutrition occasionally occurs. Whitehair and Gallup (7) showed that protein shortages are responsible for many malnutrition symptoms reported.
Kneebone and Heller (4) showed that protein content of summer and winter forage varied among selections of sand bluestem. They pointed out the importance of leafiness and the close relation of leaf protein to total plant protein. Their data suggested that winter forage quality could be improved by a breeding program based on leafihess and high protein in cured leaves. Continued studies have provided data from which the degree of progress to be expected from sucha program can be estimated.
MATERIALS AND METHODS
Sand bluestem selections studied were unselected in terms of leaf and stem protein levels and were presumably a random sample in this regard. They were grown under clean tillage as individual plants at 3-by 3-foo.t spacing. One plant each of 28 selections was sampled in January of each year from 1954 to 1957. This series is designated Gi'oup 1. Group 2 included 20 selections grown as individual plants in 4 randomized blocks. Each plant was sampled in January of each of 3 years, 1957-1959 . Previously published data were available for July samplings of Group 1 plants in 1954-55 (4) and of Group 2 leaves in 1956 (3). sampling data used were either from these papers or obtained in the course of studies reported in them.
Switchgrass selections studied were also unselected for protein level. They were maintained in the same manner as the sand bluestem. One plant each of 13 selections was sampled in July of each of 3 years, 1956-1958 , and in January of the 3 years, :1958 to 1960.
"Whole-plant" samples of switchgrass and of Group I sand bluestem included both leaf and stem. A handful was cut from the side of each plant one inch above the base. Samples of Group 2 sand bluestem included only leaves. Leaves were stripped from the stems, usually breaking off where the leaf joins the sheath, but occasionally including a portion of the sheath. All samples were air dried and ground in a hammermill to pass through a quarter-inch screen. Aliquots from the ground material were reground in a Wiley mill for a~alysis. Data were computed in terms of dry matter.
Analyses of variance were made of all data. YearXclone interactions were used as estimates of error for ,the Group 1 s'and bluestem and switchgrass. ReplicateXclone interactions served as error terms for each year's sampling of Group 2 sand bluestem selections. A combined analysis using years as main effects in a splitplot analysis was also run for Group 2. The nonsignificant firstand second-order interaction variances were combined to providẽ an error estimate for evaluation of the clonat variance. Heri,tability estimates were derived from the analyses of variance by procedures outlined by Burton and DeVane (1).
RESULTS

Crude Protein
Variation among clones of both sand bluestem groups was statistically significant in July and January (Tables  and 2) , Although protein percentages were considerably lower in January than in July, the numerical range between high and low values was almost as great. When expressed in percentage of mean value, protein variation was considerably greater in January, Six of the 20 clones in Group 2 had average January protein percentages in their leaves which were significantly higher than the 20-clone mean. Three of these 6 were represented in Group 1. Their January whole-plant protein percentages were among high values for this group also. For July leaf-protein percentage, in contrast, only one clone in Group 2 was significantly above the mean. Heritability estimates (Tables 1 and 2) showed considerable genetic potential for improvement of protein values in both summer and winter forage as suggested by the significant clonal variances. Heritability values and expected gains from selection were, however, in nearly every comparison greater for January protein. Expected gains in winter protein expressed in percentage of mean values were nearly twice those for summer protein in Group I and more than three times as high in Group 2.
Figures calculated for each annual January sampling from Group 2 were remarkably consistent and estimates made from the combined data approximated averages of the yearly figures (Table 1) . January protein in Group showed a downward trend associated with age of stand. Estimates for Group 1 derived from whole-plant data tended to be lower than those derived from leaves at both sampling dates. 
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